Previously, we demonstrated that mice in which the gene for the L-type voltage-gated calcium channel Ca V 1.3 is deleted (Ca V 1.3 knockout mice) exhibit an impaired ability to consolidate contextually-conditioned fear. Given that this form of Pavlovian fear conditioning is critically dependent on the basolateral complex of the amygdala (BLA), we were interested in the mechanisms by which Ca V 1.3 contributes to BLA neurophysiology. In the present study, we used in vitro amygdala slices prepared from Ca V 1.3 knockout mice and wild-type littermates to explore the role of Ca V 1.3 in long-term potentiation (LTP) and intrinsic neuronal excitability in the BLA. We found that LTP in the lateral nucleus (LA) of the BLA, induced by high-frequency stimulation of the external capsule, was significantly reduced in Ca V 1.3 knockout mice. Additionally, we found that BLA principal neurons from Ca V 1.3 knockout mice were hyperexcitable, exhibiting significant increases in firing rates and decreased interspike intervals in response to prolonged somatic depolarization. This aberrant increase in neuronal excitability appears to be at least in part due to a concomitant reduction in the slow component of the post-burst afterhyperpolarization. Together, these results demonstrate altered neuronal function in the BLA of Ca V 1.3 knockout mice which may account for the impaired ability of these mice to consolidate contextually-conditioned fear.
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Introduction
We have previously demonstrated that deletion of the L-type voltage-gated calcium channel Ca V 1.3 disrupts Pavlovian fear conditioning in Ca V 1.3 knockout mice. Specifically, Ca V 1.3 knockout mice exhibited normal consolidation of contextually-conditioned fear memories at 1 and 6 h after training but were unable to retain these memories long-term exhibiting significant impairments 24 h after conditioning (McKinney & Murphy, 2006) . While contextually-conditioned fear is thought to be dependent on both the amygdala as well as the hippocampus (Blanchard, Blanchard, & Fial, 1970; Kim & Fanselow, 1992; Maren, Aharonov, & Fanselow, 1997; Phillips & LeDoux, 1992 ) the consolidation deficits observed in the Ca V 1.3 knockout mice likely reflects a disruption of neuronal function within the amygdala proper, as spatial learning in tasks that require intact hippocampal function (e.g. the Morris water maze) are unaltered in these mice (McKinney & Murphy, 2006) .
Currently there is general agreement that the basolateral complex of the amygdala (BLA), which includes the basal (BA) and lateral (LA) nuclei, is a critical structure for the processing of fear memories (reviewed by Kim and Jung (2006), Sah, Westbrook, and Lüthi (2008) , and Sigurdsson, Doyère, Cain, and LeDoux (2007)) and thus the neurophysiological function of Ca V 1.3 in this structure is of interest. Voltage-gated calcium channels (VGCC) and the L-type voltage-gated calcium channels (L-VGCCs) in particular, have been implicated in several putative neurophysiological correlates of learning and memory. However, at present the relative contribution of the specific L-VGCC subtype(s) to these neurophysiological processes remains unknown. Of the presumed cellular mechanisms thought to subserve learning and memory, long-term potentiation (LTP) has been perhaps the most intensively studied.
Long-term potentiation can be induced in vitro in amygdala slice preparations using a variety of induction protocols and has been demonstrated at synapses within the BLA formed by afferent projections from the thalamus (the thalamic pathway) or the cortex (the cortical pathway). L-type VGCCs have been implicated in the induction of LTP at synapses in the thalamic pathway (Bauer, Schafe, & LeDoux, 2002; Weisskopf, Bauer, & LeDoux, 1999) as well
